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STUDY  OF  SA^'IPLING  AND  GRADECG  OF  U.  S.  SOYBK?J^S  FOR  EXPORT 

Reported  by  E,  A.  Shaw,  Grain  Inspection  Supervisor, 
Grain  Division,  Agricultural  Marketing  Service  1/ 

INTRODUCTION 

The  export  martet  for  soybeans  provides  American  agriculture  with  one 
of  its  best  answers  to  the  problem  of  svirplus  acres.  The  soybean  industry 
is  a  new  one.  It  has  been  expanding  rapidly.  Nearly  3i^  million  acres  were 
used  to  produce  the  soybeans  that  the  United  States  will  export  from  the 
1955  harvest.  Only  a  few  years  ago,  this  land  was  being  used  to  produce 
corn,  cotton,  and  other  crops  in  surplus  supply. 

As  might  be  expected  in  developing  a  new  industry  on  a  vast  scale  in  a 
short  time,  there  have  been  problems  along  the  way,  Basic  among  them  has 
been  the  foreign  buyers'  frequent  dissatisfaction  with  the  quality  of  the 
beans  delivered.  They  have  com.plained  that  the  soybeans  were  below  the 
standards  indicated  on  the  U,  S,  grade  certificates. 

To  bring  about  a  fuller  understanding  between  AmericaJi  and  European 
interests  and  to  afford  a  basis  for  removing  the  cause  of  any  past  misunder- 
standings, the  project  described  in  this  report  was  undertaken. 

The  project  gave  European  buyers,  tl:e  biggest  takers  of  U.  S,  soybeans, 
and  their  surve;^djig  agents  a  first-hand  picture  of  American  grading,  sam- 
pling, and  loading  practices.  Similarly  it  provided  American  officials  who 
are  responsible  for  the  grading  and  the  issuing  of  grading  certificates  a 
chance  to  see  how  the  same  cargoes  graded  out  under  European  unloading, 
handling,  and  sampling  methods.  It  is  also  hoped  that  the  project  will 
lay  the  groundwork  for  remedial  action  where  opportunities  for  such  action 
are  discovered, 

A  team  of  four  men,  two  Europeans  and  two  Americans,  was  selected 
to  carry  out  the  project.  Two  additional  men,  Europeans,  traveled  with  the 
team  as  observers. 

The  team  observed  and  studied  the  loading  pi^Dcedures  of  certain  cargoes 
of  U.  S,  soybeans  at  U,  S,  ports  and  the  sampling  and  grading  procedures  for 
these  cargoes  when  they  were  discharged  at  European  ports.  The  cargoes 
selected  for  this  study  were  inspected  and  graded  on  Federal  appeal  at  Ameri- 
can ports.  They  were  delivered  as  No,  2  Yellow  soybeans. 

European  team  members  met  with  Foreign  Agricu2.tural  Service  and  Agri- 


1/  Mr,  Shaw  was  a  member  of  the  team  and  reported  for  the  American  members. 
Other  team  members  weres  J,  W,  J,  Stedman  of  Foreign  Agricultural  Service, 
D,  A,  Brett  of  Caleb  Brett  and  Son  Ltd.,  of  London,  and  Alfred  Elvers  of  Dahn 
and  Hamann  of  Hamburg,  The  observers  were:  P.  G,  Verheul  of  Unilever,  Inc.  of 
Rotterdam  and  Wilheln  Dahn  of  Dahn  and  Hamann, 
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cultural  Iferketing  Service  officials  in  Washington,  D,  C,  in  February  of 
this  year  for  a  series  of  discussions,  after  which  they  visited  representative 
grain  inspection  laboratories  and  supervision  offices.  They  also  attended 
meetings  of  soybean  shippers  and  exporters. 

The  European  team  was  well  received  in  the  United  States,  At  New 
Orleans  and  Mobile,  elevator  superintendents  showed  them  the  records  and  the 
tanks  from  which  beans  were  being  drawn  in  the  loading  operation,  and  gave  them 
the  percentages  drawn  from  each  tank  to  comprise  the  loading  mixture.  A 
member  of  the  team  took  motion  pictures  of  sampling  and  grading  operations 
and  later  showed  them  at  Hamburg, 

Beginning  the  project  itself,  the  team  viewed  the  loading  of  three 
soybean  cargoes — the  S/S  Sloterdyk  at  New  Orleans,  M/S  Sugar  at  Mobile,  and 
the  S/S  Mormacsaga  at  Norfolk. 

Later  they  observed  the  same  cargoes  at  the  discharge  ports  of 
Rotterdam,  the  Netherlands,  Hamburg,  Germany,  and  Aarhus,  Denmark;  here 
sampling  and  weighing  were  conducted  by  surveying  companies.  Usually  two 
such  companies  work  jointly,  one  in  behalf  of  the  seller  and  one  in  behalf 
of  the  buyer.  All  samples  drawn  in  Europe  were  sent  to  the  laboratory  of 
the  Incorporated  Oil  Seeds  Association  (I.O.S.A,)  in  London  for  grading. 

At  Rotterdam  and  Hamburg,  cargoes  were  discharged  by  means  of  floating 
elevators  and  at  Aarhus,  with  large  buckets.  Samples  at  Rotterdam  were  taken 
with  shovels  from  the  ship's  holds  and  with  probes  from  the  scale  hoppers  of 
the  floating  elevators.  At  Hamburg,  they  were  drawn  only  from  the  scale 
hoppers  of  the  floating  elevators,  while  at  Aarhus  they  were  obtained  by 
passing  a  pail  through  a  running  stream  of  soybeans  during  the  course  of  the 
unloading.  This  is  similar  to  the  method  of  sampling  in  the  United  States, 
where  the  Pelican  sandier  is  used. 

To  obtain  first-hand  information  on  grading  procedures  currently  being 
used,  several  laboratories  on  the  Continent  and  in  England  were  visited 
during  the  course  of  the  study.  There,  genuine  interest  was  manifested  in 
demonstrations  of  official  grading  techniques  and  their  interpretations 
under  the  U,  S»  Grain  Standards  Act. 

In  all  countries  visited,  discussions  were  held  with  oilseed  processors 
and  the  private  trade  regarding  all  phases  of  soybean  production,  marketing, 
grading,  and  distribution,  CJontacts  were  made  in  all  cases  with  agricultural 
attaches  to  discuss  with  them  the  purpose  of  this  project.  It  was  r^eoqjhasized 
that  sampling  and  grading  operations  on  opposite  sides  of  the  Atlantic  are  not 
directly  con^Darable,  owing  to  difference  in  methods  employed  at  U.  S,  and 
Eioropean  ports. 

LOADING  AT  U,  S,  PORTS 

In  the  United  States,  sampling  and  grading  are  done  by  federally  licensed 
inspectors.  The  first  drafts  of  soybeans  loaded  aboard  a  vessel  are  considered 
indicative  of  the  kind  or  class  and  girade  of  the  lot  tendered  for  inspection. 
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Each  separate  sample  taken  from  the  stream  while  loading  is  inspected  and 
graded  and  compared  with  preceding  samples  for  uniformity  of  grade.  These 
separate  samples  are  then  composited  into  a  final  sample  for  the  entire 
cargo. 

The  first  of  the  three  cargoes  of  soybeans  made  available  for  the  pro- 
;3ect  study  was  that  of  the  S/S  Sloterdyk  loaded  at  New  Orleans,  From  the 
basement  of  the  elevator  where  the  team  was  at  one  time  observing  the  loading, 
a  rather  large  amount  of  stem  pieces,  pods,  and  trash  were  being  drawn  from 
one  of  the  tanks.  After  these  soybeans  had  been  mixed  with  beans  from  other 
tanks,  elevated,  and  passed  through  the  gamers  and  scales,  the  trashy  ma- 
terial was  not  nearly  so  evident.  Some  doubt  was  expressed  whether  the 
trashy  material  evident  in  the  streams  on  the  belts  in  the  gallery  was  fully 
reflected  in  the  samples  being  taken  by  the  automatic  sampler.  Once  during 
the  loading  operation  the  superintendent  was  advised  that  the  soybeans  being 
loaded  carried  the  maximum  of  foreign  material  permitted  in  the  No,  2  grade. 
The  superintendent  reduced  the  foreign  material  content. 

The  second  cargo  was  loaded  aboard  the  M/S  Sugar  in  Mobile,  Since  the 
Sugar  is  an  old- type  oil  tanker,  spouting  arrangements  were  not  of  the  best. 
The  stevedoring  was  poor  and  beans  were  spilled.  During  the  course  of  the 
loading  the  loading  superintendent  was  advised  three  times  that  he  vjas 
"crowding  the  line"  on  foreign  material,  but  on  the  whole  delivery  was  good. 
All  samples  were  taken  with  the  automatic  sampler  with  the  exception  of  those 
in  the  forward  holdj  these  were  taken  with  a  Pelican  sampler.  Automatic 
trimmers  were  used   in  the  loading;  and,  from  the  speed  with  which  they  pro- 
pelled the  beans  against  the  sides  of  the  ship*s  hold,  an  observer  could  only 
conclude  that  this  operation  increased  the  splits  and  finely  broken  soy- 
bean particles. 

The  third  cargo,  on  the  S/S  Mormacsaga,  loaded  at  Norfolk.  The  ship*s 
holds  were  clean,  dry,  and  in  good  condition.  Spouting  arrangements  were  good^ 
with  snake  spouts  fitting  well  down  into  the  holds.  Automatic  trimmers  were 
used.  Samples  were  taken  on  the  deck  with  Pelican  samplers.  The  soybeans 
loaded  were  of  uniform  quality. 

At  each  of  the  loading  points,  a  portion  consisting  of  ^proximately 
2,000  grams  of  the  Federal  appeal  composite  sample  of  each  cargo  was  placed 
in  a  cloth  bag,  sealed,  and  handed  to  an  officer  of  the  ship  for  transportation 
to  Europe  with  subsequent  delivery  to  the  team  upon  arrival  of  the  ship  at 
the  port  of  discharge, 

DISCHARGING  AT  EUROPEAN  PORTS 

First  Cargo:  S/S  Sloterdyk 

The  S/S .  Sloterdyk  discharged  at  Rotterdam,  Soybeans  were  removed  by 
means  of  floating  elevators.  Each  elevator  had  four  tubes  xihich  were  lowered 
into  the  holds  of  the  ship.  The  beans  were  lifted  by  suction  to  the  top  of 
the  elevator  where  they  were  weighed  and  spouted  to  river  barges  for  trans- 
portation to  the  processing  plant  of  the  piirchaser. 
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In  discharging  soybeans  from  the  bottom  of  a  deep  tank  of  a  ship  to  the 
top  of  a  floating  elevator,  enough  suction  must  be  developed  to  raise  the 
grain  perhaps  75  feet.  This  suction  is  provided  by  a  whirling  cyclone  device 
in  the  top  of  the  floating  elevator.  If  the  soybeans  are  dry  and  brittle, 
it  iTOuld  be  expected  that  a  large  amount  of  finely  broken  particles  would 
be  produced  in  this  operation. 

Sampling  of  soybeans  in  Rotterdam  was  performed  jointly  by  two  surveying 
agencies.  One  agency  usually  acts  in  behalf  of  the  purchaser  and  the  other 
in  behalf  of  the  seller.  No  official  samples  of  U,  S,  soybeans  are  drawn 
at  European  ports  on  behalf  of  U,  S.  sellers  because  all  lots  of  U,  S,  soy- 
beans are  sold  on  a  certificate  final  basis.  Official  samples,  however,  may 
be  drawn  on  behalf  of  receivers  if  the  soybeans  are  sold  on  "Rye  Terms" 
contracts  for  insurance.  Such  samples  are  sent  to  an  independent  agency  for 
grading  or  arbitration.  Rules  of  the  I.O.S.A.  usually  state  that,  in  drawing 
samples,  the  customs  of  the  port  x^ill  be  followed.  The  agencies  draw  the 
official  samples  and  weigh  the  soybeans^  they  have  no  facilities  for  analyzing 
soybeans  for  grade  and  never  act  in  that  capacity.  The  agency  acting  for  the 
seller  removes  and  irtay  condition  any  out-of -condition  beans. 

Samples  were  talcen  from  the  holds  of  the  S/S  Sloterds^  with  shovels  and 
from  the  scale  hopper  at  the  top  of  the  floating  elevator  with  probes. 

In  sampling  in  the  hold,  a  man  with  a  long-handled  shovel  sliced  through 
the  soybeans  several  tmes  in  the  area  where  the  sample  was  to  be  taken,  to 
agitate  the  beans  and  break  up  drift  lines  of  foreign  material  that  might  have 
formed,  A  shovelful  of  beans  was  then  placed  in  a  large  bag.  This  procedure 
was  repeated  in  six  to  nine  areas,  fairly  well  distributed  around  the  peri- 
meter of  the  hold,  thus  ralcLng  up  a  sample  representing  each  100  tons  of  beans. 
Each  sample  approximated  2  or  more  bushels  of  soybeans.  Five  such  100-ton 
samplings  were  composited  to  form  a  sample  for  each  500  tons  discharged.  No 
final  sample  was  made  to  represent  a  composite  of  the  entire  cargo. 

The  five  100-ton  saraples  were  composited  on  the  lower  deck  of  the  floating 
elevator.  There,  the  bags  of  soybeans  were  dun^jed  onto  the  wooden  floor  and 
turned  twice  with  shovels,  A  set  of  five  bags,  each  holding  approximately  10 
pounds,  was  filled  for  each  surveying  conroany,  by  hand  dipping  from  the  heap 
of  beans  on  the  floor.  The  bags  were  tied  and  sealed.  Official  distri- 
bution of  the  sampD.e  provides  that  one  bag  be  sent  to  I.O.S.A.  in  London  for 
analysis,  one  be  held  as  reserve  by  the  surveying  agency  in  event  of  loss  or 
damage  to  the  first,  one  be  given  to  tlie  seller  and  one  to  the  buyer,  and  one 
be  held  as  a  file  sample.  Since  sampling  on  the  Sloterdyk  was  done  in  the 
hold  as  well  as  in  the  elevators,  two  samples  were  sent  to  London  from  its 
cargo. 

Samples  from  the  scale  hopper  at  the  top  of  the  floating  elevator  were 
taken  with  a  metal  probe. 

The  probe  is  a  torpedo -shaped  device  about  2  feet  long,  having  a  fixed 
rectangular  opening  on  one  side  ap.d  a  wooden  handle  12  to  16  inches  long. 
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The  probe  used  at  Rotterdam  was  hinged  in  two  sections,  so  that  the  tvxo  ends- 
could  be  raised  and  the  sample  dumped  out  through  the  bottom. 

In  Rotterdam  the  soybeans  were  weighed  in  2-ton  scale  loads,  Tlien,  two 
or  three  probes  were  dravm  from  the  top  of  the  lot  in  the  scale  hopper.  Sam- 
ples were  taken  for  each  100-ton  lot  and  composited  into  a  final  sample 
representing  each  500-ton  lot  in  the  saiae  manner  as  were  the  samples  taken 
from  the  holds  of  the  ship. 

The  samples  obtained  from  the  Sloterdyk  by  the  surveying  agencies  were 
taken  t*"-  the  laboratory  of  the  Rotterdam  Trade  Association  for  analysis. 
Here  a  Boarner  divider  was  used  to  reduce  the  size  of  the  samples  to  portions 
of  125  to  1^0  grams  and  an  8/6l4-inch  sieve  was  used  to  remove  the  readily  sepa- 
rable foreign  material.  The  determination  of  foreign  material  was  in  accord- 
ance with  the  U,  S.  Grain  Standards  official  procedures.  The  only  important 
exceptions  that  could  be  taken  to  analyses  made  in  this  laboratory  were  that 
a  few  sirall  beans  were  left  in  the  splits,  beans  cut  and  not  called  damaged 
were  placed  in  the  splits,  and  a  few  beans  with  minor  blemishes  were  termed 
damiaged.  On  the  other  hand,  small,  immature,  and  shriveled  beans  were  not 
classified  as  damaged.  Percentage-wise,  the  two  irregularities  might  well 
have  balanced  one  another.  Following  analyses  in  this  laboratory,  the  samples 
were  reconstituted  and  forwarded  to  the  I.O.S.A,  in  London, 

An  American  member  of  the  team  visited  one  of  the  processing  plants  in 
Rotterdam  to  view  procedures  used  in  analyzing  soybeans  in  their  factory 
laboratory.  No  sieves  were  used  and  it  was  noted  that  all  hulls  were  picked 
out  as  foreign  material,  quite  a  number  of  small  shriveled  beans  and  pieces 
of  beans  were  placed  in  the  foreign  material,  beans  with  minor  blemishes 
were  called  damaged,  and  many  beans  with  split  hulls  and  with  brown  or  other 
disco  lor  ations  (not  purple  irottled)  were  termed  bicolored* 

At  one  point  on  the  Rhine  River  in  Rotterdam  barges  loaded  with  U.  S, 
shipments  other  than  the  Sloterdyk  cargo  were  observed.  One  barge  lot  ap- 
peared to  be  fairly  uniform  in  quality  throughout,  but  the  other  varied.  In 
one  area  the  beans  seemed  to  be  of  good  quality;  in  another  they  were  satis- 
factory; but  in  a  third  nearby  they  were  definitely  sample  grade  because  of 
foreign  material  content.  This  experience  is  cited  to  emphasize  that,  in 
discharge  from  large  vessels  to  small  river  lighters,  small  parcels  from  the 
large  lot  may  vary  widely  in  quality,  and,  in  some  instances,  two  areas  in 
one  small  barge  may  vary  even  more. 

There  is  a  reason  for  this , 

VJhen  soybeans  are  loaded  aboard  a  ship,  the  beans  build  up  into  a  cone 
beneath  the  spout.  The  trashy  material.,  weed  seeds,  and  broken  particles  of 
soybeans,  being  irregular  in  shape,  are  restricted  in  movement  and  tend  to 
concentrate  in  the  center  of  the  cone,  while  the  spherical-shaped  soybeans 
roll  in  all  directions ,  This  happens  to  a  considerable  extent  when  automatic 
trimmers  are  used.  But  when  soybeans  are   discharged  from  a  ship  by  means  of 
floating  elevators,  a  reverse  condition  develops.  Craters  form  around  the 


-  6  - 


suction  tubes  to  which  the  beans  roll  in  all  directions.  Heavy  drift  lines 
of  foreign  material  can  be  seen  to  form  and  build  up  in  ridges  within  the 
craters.  Thus,  for  any  given  period  of  discharge  from  one  hold  of  a  ship, 
the  quality  of  soybeans  >d.th  respect  to  foreign  material  content  may  run 
quite  high,  -while  for  another  period  of  discharge  from  the  same  hold  the 
quality  of  soybeans  may  be  low  because  of  foreign  matter  content.  Cogni- 
zance must  be  taken  of  the  development  of  these  conditions  in  soybean  cargo 
handling,  but  it  is  difficult  to  visualize  any  corrective  measures. 

Second  Cargo:  M/S  Sugar 

Discharge  point  for  the  M/S  Sugar  was  Hamburg,  Germany.  Soybeans  were 
moved  from  the  tanker  to  river  barges  by  peans  of  floating  elevators  where 
samples  were  taken  from  the  scale  hoppers,  the  only  sampling  procedure  used 
at  Hamburg,  Three  surveying  companies  worked  in  weighing  the  beans  and 
drawing  samples.  The  beans  were  weighed  in  2j-ton  drafts.  For  sampling  a 
probe  similar  to  the  one  in  Rotterdam  was  used,  except  that  it  was  rigid|iK>t 
hinged  to  break  in  the  middle,  A  probing  was  taken  of  every  third  scale 
draft.  The  probe  was  inserted,  with  the  opening  downward,  into  the  beans  in 
the  top  of  the  scale  hopper,  after  weighing,  and  given  a  half -turn  to  permit 
filling.  It  is  estimated  the  probe  would  hold  1,200  to  1,500  grams  of  soybeans, 
The  probings  were  held  in  bags  until  a  500-ton  lot  had  been  sampled.  They 
were  then  dumped  into  a  canvas-lined  wooden  box  and  turned  several  times. 
Five  bags  of  about  10  pounds  each  were  filled  from  the  box  with  an  open-end 
hand  scoop.  Distribution  of  samples  was  handled  as  at  Rotterdam, 

In  Hamburg,  as  in  Rotterdam,  the  team  visited  the  laboratory  o-f  an 
oilseed  processing  factory  to  observe  soybean  analysis  procedures.  A  10- 
pound  sample  of  soybeans  was  poured  into  a  tray  perhaps  18  inches  square 
and  smoothed  out.  Small  scoops  of  beans  approximating  a  total  of  300  grams 
were  taken  from  the  tray  and  poured  onto  a  sheet  of  -white  paper  for  analysis. 
No  hand  sieve  was  usedj  two  men  work  2  to  3  hours  analy7;ing  one  sample,  using 
a  "hunt  and  pick"  method  and  gradually  reducing  the  entire  mass  by  taking  out 
yellow  seed-coated  beans,  green  seed-coated  beans,  splits,  broken  pieces,  weed 
seeds  and  other  non-soya  matter,  damaged,  other  classes,  and  purple  mottled 
beans , 

The  team  also  saw  a  cargo  of  green  Chinese  soybeans  being  discharged  in 
the  Hamburg  harbor.  They  were  relatively  free  of  extraneous  matter,  but 
contained  a  relatively  high  percentage  of  finely  broken  soybean  particles. 
It  was  estimated  they  would  grade  no  higher  than  No,  3  or  No,  U  by  U,  S, 
standards  because  of  foreign  material. 

Third  Cargo r  S/S  Mormacsaga 

The  S/S  Mormacsaga  discharged  at  Aarhus,  Denmark.  In  the  unloading 
procediire,  large  rectangular-shaped  buckets  holding  approximately  1,500 
pounds  of  beans  were  lowered  in-bo  the  hold  of  the  steamer,  filled  by  hand 
with  shovels,  hoisted  to  the  deck,  and  weighed.  The  soybeans  in  the  bucke-bs 
were  then  dumped  into  chutes  leading  -to  belts  that  ran  2$   to  30  feet  in-to  a 
warehouse,  where  the  soybeans  fell  into  hoppers  that  led  to  belts  in  the 
basement. 


UNLOADING  SOYBEANS  IN  AARHUS,  DENMARK.   Beans 
are  moved  from  the  holds  in  large  buckets, 
poured  into  chutes  that  lead  to  conveyor  belts 
running  into  the  warehouse..   Left  .  chutes  along- 
side ship;  ab  ove ,  conveyor  belts  running  from 
chutes  to  warehouse;  below,-  soybeans  being 
dumped  into  chute  from  bucket. 


% 
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Soybeans  in  the  hold  of  a  ship  in 
Aarhus,  Denmark,  are  shoveled  into 
a  bucket  for  unloading. 


Sample  of  soybeans  is  taken  as 
beans  stream  from  conveyor  belt  to 
hopper  in  a  warehouse  at  Aarhus. 


Buckets  like  this  are  used  to  move  soybeans  from  the 
ship's  hold  in  Aarhus.   A  bucketful  weighs  about 
1, 500  pounds . 


A  t orpedo— shape d  metal  probe  is 
used  to  draw  samples  of  soybeans 
in  Rotterdam  and  Hamburg. 


Soybeans  fall  into  the  hold  of  a 
river  lighter  from  spout  of  float- 
ing elevator  at  Hamburg. 


Unloading  soybeans  in  Hamburg,  Germany.  Floating  ele- 
vators lift  beans  from  ship's  hold  and  deposit  them  in 
river  lighters. 
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Sampling  of  the  Monnacsaga  cargo  was  performed  by  a  surveying  agency 
using  a  method  that  yielded  a  representative  sample  comparable  to  one  that 
would  have  been  obtained  by  U.  S,  Grain  Standards  methods.  Weighing  was 
handled  by  employees  acting  under  authority  of  the  Crown  of  Denmark. 

A  sample  was  taken  by  passing  a  pail  through  the  stream  as  the  beans 
fell  from  the  belt  to  the  hopper,  A  pail-cut  was  taken  every  10  to  1$   min- 
utes at  each  belt,  the  cuts  averaging  1  to  2  kilos.  The  samples  were  reduced 
by  one-half  from  time  to  time  by  dumping  the  bags  of  beans  onto  the  warehouse 
floor,  turning  them  several  times  with  a  shovel,  then  alternately  shoveling 
them  back  into  the  bags  and  to  a  hopper  until  the  pile  was  gone.  When  1,000 
tons  had  been  unloaded  from  the  ship,  beans  from  the  bags  of  samples  that  had 
been  collected  were  again  dumped  onto  the  floor  and  turned  and  mixed  with  a 
shovel;  then  a  10-pound  bag  was  filled  with  a  scoop  and  was  sealed.  Official 
distribution  was  handled  in  the  same  manner  as  for  the  other  two  cargoes. 

The  team  visited  a  laboratory  in  Aarhus  also  and  was  given  a  demon- 
stration of  grading  procedures,  A  sample  was  reduced  in  size  with  a  tall 
splitter,  vdiich  works  like  a  Boerner  divider.  Approximately  500  grams  were 
used  for  analyses.  Separations  were  made  for  splits,  damaged,  deep-green 
color,  purple  mottled,  and  foreign  material  separations  of  non-soya  matter. 
Broken  soybean  particles  were  not  separated  outj  and  many  beans  were  erro- 
neously termed  bicolored  according  to  U.  S.  standards. 

ANALYSIS  PROCEDURES  IN  LONDON 

Analyzing  in  a  Private  Laboratory 

In  London  the  team  observed  soybean  analysis  procedures  in  the  labora- 
tory of  a  processor,  and  demonstrated  official  U.  S,  analysis  procedures, 
in  which  laboratory  technicians  manifested  a  keen  Interest.  A  10-pound 
sample  was  poured  onto  a  large  metal  tray,  smoothed  out,  and  reduced  to 
analysis  size  by  quartering  with  a  wooden  board.  The  technique  of  this 
operation  could  not  be  tenned  precise.  Approximately  500  grams  were  used  for 
the  analysis,  A  heavy-gaged-metal  sieve  having  round  perforations  nearly 
one-eighth  inch  in  diameter  was  used  to  facilitate  removal  of  the  fine  mat- 
ter. Wire  sieves  were  also  used  in  sizing  the  fine  material.  In  the  final 
analysis,  weed  seeds  and  other  fine  inert  matter  were  separated  into  three 
portions  according  to  size.  Separations  were  also  made  of  coarse  non-soya 
matter,  soybean  hulls,  splits,  and  damaged  beans.  Shriveled  immature  beans 
were  not  recognized  as  such  and  were  classed  as  vreed  seeds.  Some  beans 
having  mechanical  injuTies  were  classed  as  damaged,  but  some  green  damaged, 
and  frost-  or  drought-damaged  beans  were  not. 

Official  Analysis  by  I.0,S.A. 

The  team  spent  about  2  days  in  the  laboratory  of  the  Incorporated  Oil 
Seeds  Association  in  London,  where  official  analyses  of  all  samples  drawn 
in  Europe  for  this  project  were  made.  In  the  I.O,S,A.  office  and  laboratory, 
detailed  records  were  maintained  for  all  phases  of  the  operation  from  the 
time  the  samples  were  received  until  certificates  of  grade  were  issued.  All 
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operations  were  checked  and  double  checked  to  avoid  errors.  The  entire  10- 
pound  sample  was  used  in  making  the  analysis  for  foreign  material,  deter- 
mination of  which  was  based  on  non-soya  matter  only.  An  apparatus  that 
may  well  have  inspired  the  original  design  oi  the  Boerner  divider  was  used 
to  reduce  the  size  of  the  sample. 

Several  hand  sieves  with  perforations  of  varying  sizes  were  used  to 
facilitate  the  removal  of  the  foreign  material.  Since  the  entire  sample 
was  used  in  arriving  at  the  percentage  of  non-soya  matter,  one  of  the 
sieve  segregations  was  reduced  in  size  to  shorten  the  time  expended  in  the 
laborious  process  of  separating  by  hand  the  soya  and  non-soya  matter  in  the 
mixture.  Hand  analysis  separations  xjere  also  performed  and  percentage 
calculations  made. 

Results  of  analyses  on  the  three  cargoes  are  given  in  tables  1,  2,  and 
3,  They  disclose  that  samples  taken  from  the  ship's  holds  showed  a  greater 
percentage  of  foreign  material  than  did  those  from^  the  scale  hoppers  of  the 
floating  elevators;  that  on  two  of  the  samples  the  results  between  the  two 
sampling  methods  correlate  rather  closely;  but  that  on  the  other  two  sam- 
ples there  is  a  divergence  of  results,  London  analyses  gave  consideration 
to  non-soya  matter  only.  When  considered  on  that  basis,  the  maximum  toler- 
ance of  foreign  material  in  the  No,  2  grade  v/as  exceeded  only  once  in  all 
London  analyses,  and  that  one  by  only  a  narrow  margin.  However,  the  maximum 
percentage  of  foreign  material  permitted  in  the  No,  2  grade  was  exceeded  on 
four  of  the  six  tests  made  in  London  under  official  U,  S,  Grain  Standards 
methods . 

CONCLUSION 

It  is  felt  that  the  soybean  sam.pling  and  grading  project  has  cleared 
up  some  of  the  misunderstandings  involved  in  the  international  movement 
of  soybeans  from  the  United  States  to  Europe,  American  members  of  the 
team  were  impressed  with  the  sincerity  of  purpose  with  which  the  people 
of  the  countries  visited  performed  their  official  duties.  Particularly 
impressive  was  the  desire  of  the  people  in  the  grading  laboratories  to 
learn  of  U,  S,  official  interpretations  and  grading  techniques.  Knowledge 
and  ideas  were  exchanged  through  discussions  of  all  phases  of  soybean  pro- 
duction, harvesting,  marketing,  transportation,  storage,  processing,  sampling, 
grading,  standardization,  and  shipping.  It  is  believed  that,  while  sampling 
and  grading  methods  on  opposite  sides  of  the  Atlantic  are  not  directly  com- 
parable, the  outcome  of  this  project  will  be  to  improve  the  soybean  trade 
between  Eiux)pe  and  the  United  States, 
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Table  1. — ^Analysis  made  by  Rotterdam  Trade  Association.  Samples  taken  by  shovel 
in  the  holds  of  the  S/S  Sloterdy^k  during  course  of  discharge  operation 
at  the  Port  of  Rotterdam 

Total  F14  incl.   Small  soybean  Non-soya 

SsjTiple  material        particles  Non-soya    Matter 

identification     Tons     i»emoved  by  8/6U"  thru  8/6U"  matter    weighted 

sieve  sieve  mean 

Percent         Percent        Percent     Percent 

A-1 500  ?.57  0.61;  1.93 

A-2 250  3.13  -93  2.1ii 

A-3 500  2.50  .93  1.57       1.81i 

A-U 500  3.U1  .     1.53  1.88 

Analyses  made  by  Rotterdam  Trade  Association.  Same  lots  of  soybeans  identified  above 
except  that  samples  were  drat-m  by  probes  from  scale  hopper  of  floating  elevators  during 
discharge  operation. 

B-1 500  2.10  .82  1.28 

B-2 250  1.78  .82            .96       1,03 

B-3 500  2.19  .98  1.21 

B-U 500  .SS  .29            .66 

Analysis  by  Rotterdam  Trade  Association  of  the  Federal  appeal  sample  taken  at  New  Orleans 

1,750  1.91  .U3  1.U8       - 

Official  analysis  by  Incorporated  Oil  Seeds  Association  in  London  of  samples  Ex  '3/S 

Sloterdyk  listed  above: 

Samples  taken  by  Shovel  in  the  holds  of  the  ship. 

A-1 ,,     500  1.85 

A-2 250  2.01       1.71 

A-3 500  1.55 

A-it 500  1.59 

Official  .anal3rsis  by  Incorporated  Oil  Seeds  Association  in  London  of  Samples  Ex  S/S 

Sloterdyk 

Samples  drawn  by  probes  from  Scales  of  floating  elevators 

B-1 500  1.38 

B-2 250  l.OU       1.05 

B-3 500  1.11 

B-h 500  .  .66 

Analysis  by  I.O.S.A.  in  London  of  the  Federal  aopeal  Sample  taken  at  New  OrleariS 
1,750  '  1.21 
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Samples  by  E.  A,  Shaw  in  I.O.S.A.  laboratory  in  London  of  k   samples  Ex  S/S  Sloterdyk 
under  official  U.S.  Grain  Standards  Act  methods. 

Sample  identification        Tons         Total  Foreiq-n  material 

Percent 

A-1  500  2.6 

A-l|  1/ 500  3.0 

B-1   500  2.3 

B-U   500  .9 


1/  Large  amount  soybean  particles  present. 


Table  2, —  Official  analyses  made  by  Incorporated  Oil  Seeds  Association  in  London 


Samples  dravm  by  crobes  from  scale  hopper  of  the  floating  elevators  during  discharge 
operation  of  the  ll/S   Sugar  at  the  Port  of  Hamburg. 


Saiaple  ideiitification 

Weight  of 

rlon-soya 

Non-soya  matter 

soybeans  represented 

matter 

weigiited  mean 

Kilos 

Percent 

Percent 

3205 

U92,99ii 

1.22 

3206 

1,013,500 

1.88      . 

1063/312 

996,200 

1.16 

1072/321 

996,200 

1.37 

1070/319 

li98,750 

1.32 

1090/338 

203,370 

.       1.31 

' 

1076/325 

U98,620 

.90 

i.Ul 

IO6I1/313 

1;98,620 

1.09 

1067/316 

It98,720 

1.10 

1079/328 

I;98,620 

1.32 

32U 

2,027,000 

1.U8 

l/60li4 

1^98,620 

2.23 

1/6013 

ii98,620 

1.06 

1/6017 

ii98,620 

2.05 

Analysis  by  Incorporated  Oil  Seeds  Association  in  London  of  the  Federal  appeal  sample 
taken  at  Mobile. 

l4lh,210  Bushels  1.37 
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Table  3. —  Official  analysis  made  by  Incorporated  Oil  Seeds  Association  in  London 

Samples  taken  by  passing  a  pail  through  falling  stream  of  soybeans  during  discharge 
operation  of  the  S/S  Mormacsaga  at  the  Port  of  Aarhus,  Dernaark  1/ 

?«rceat 
Sample  identification     Tons  non-soya  matter         Non-sgjra 

niatter  average 
Percent  Percent 

No.  1 1,000  1.36 

No.  2  1,000  1.15 

No.  3 1,000  1.15      ^  1.20 

No.  h  1,000  1.16  ;   > 

No.  5 1,000  1.22 

Analysis  by  the  Incorpoi-'ated  Oil  Seeds  Association  in  London  of  the  Federal  appeal 
sjBTiple  taken  at  Norfoll-c 

5,000  l.uS 

1/  Sampling  method  employed  comparable  to  use  of  Pelican  sampler  in  the  United  States, 
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